some studies make it difficult to draw firm conclusions from research to date; this is also true of research with siblings of children with disabilities more broadly (Hodapp, Glidden, & Kaiser, 2005) . What is clear, though, is that for some siblings the experience of having a child with a developmental disability in the family is a relatively positive one, and for others it may -at least at some points in time -be problematic (Stoneman, 1998) .
Accounting for this variation in sibling outcome has become a key theoretical and clinical goal for autism researchers (Hastings, 2003a) . Demographic factors alone -such as sibling age and family size -seem to have limited explanatory power. Studies into these factors have shown relatively limited and, in some cases, contradictory findings. Some studies, for example have found that larger family size is associated with better outcomes for siblings (e.g. Kaminsky & Dewey, 2002) , whereas other have found no such association (e.g. Mates, 1990) . In contrast, psychological variables -such as symptomatology of the child with autism, parental stress levels, and availability of social support -which link more closely with theoretical notions of the family as an integrated, dynamic system, seem to have greater potential to explain individual differences in sibling adjustment (Fisman et al., 1996; Fisman, Wolf, Ellison, Gillis & Freeman, 2000; Hastings 2003b; Kaminsky & Dewey, 2002; Pilowsky et al., 2004; Rivers & Stoneman, 2003) .
Although this field is gradually beginning to unravel the psychological variables which either exacerbate or protect against sibling adjustment difficulties, the role of the broader family environment has often been neglected. In particular, the choices that families make regarding interventions for their child with autism may have a considerable effect on family life as a whole. Home-based interventions in particular are likely to have substantial impact, both positive and negative, on the family's time, finances, stress and quality of life. As yet, though, such variables have been seldom considered within family research. It was this concern that drove the present study. It specifically sought to explore the extent to which the use of a home-based behavioral intervention for the child with autism impacts on sibling psychosocial adjustment, and how any such impact is mediated by other psychological variables, such as parental stress or social support networks.
The study focuses on families using applied behavior analysis (ABA), an intensive home-based intervention for autism. For many years, research into this approach focused almost exclusively on efficacy for the child with autism. However, following a move away from clinic-based intervention programs to those in which parents take on a central role, a more family-centered perspective has also gradually been adopted in efficacy research.
Interventions such as ABA are now beginning to be considered more often in terms of the outcome across the whole family (e.g. Hastings & Johnson, 2001; Remington et al., 2007; Schwichtenberg & Poehlmann, 2007) .
Adopting a family-systems perspective, there is reason to predict that ABA would have a positive impact on sibling psychosocial adjustment, as a result of the direct benefits it has for some children with autism. For example, early intensive behavioral interventions based on ABA have been shown to enhance IQ, communication, positive social behavior and adaptive behavior in some children with autism (e.g. Eldevik et al., 2010; Reichow, 201l; Remington et al., 2007) . This in turn is likely to ease interactions and relationships within the family, including those with siblings.
Another factor that might contribute to positive outcomes for siblings relates to the finding that parents involved in ABA tend not to report increased stress levels, and in some cases even report slightly decreased levels. For example, Smith, Groen and Wynn (2000) found that mothers of 15 children with autism or pervasive developmental disorder involved in intensive early intervention, from when the child was around 3 years of age for upwards of 2 years, reported slightly decreased stress during the intervention. Remington et al. (2007) compared well-being in parents of 23 children involved in an early intensive behavioral intervention with parents of 21 control group children. The mothers did not report significantly higher levels of stress, anxiety or depression compared to the control group when assessed at follow-up points 12 and 24 months later. Fathers of children in the intervention group showed an increase in depression, but no differences from the control groups on the other measures. Other studies have similarly shown no increases or even slight decreases in maternal stress associated with intervention involvement (e.g. Hastings & Johnson, 2001; Birnbrauer & Leach, 1993) . Some of these studies were small-scale, and findings may be dependent on the extent and nature of parents' intervention involvement (e.g. Schwichtenberg & Poehlmann, 2007) . However, they do suggest that involvement in behavioral interventions is not necessarily a predominantly negative experience for parents, and in the longer-term may even slightly reduce stress levels for some families. Given that parental stress and sibling adjustment have been shown to be related in children with developmental disabilities (e.g. Fisman et al., 2000) , it is possible that siblings will benefit from these somewhat positive parental outcomes. Depending on how the program is implemented there may also be other benefits to siblings, for example, uninterrupted time with parents while other therapists work with the child with autism.
Only a few studies to date have explored in detail the psychosocial adjustment in siblings of children with autism involved in ABA programs. Hastings (2003b) looked at 78 families who had been using ABA for an average of 14 months. The children with autism had a mean age of 5 years, and in the majority of cases the mothers reported on an older sibling.
Most mothers were involved as therapists, providing an average of around 7 hours of therapy per week, with additional hours provided by the partner and other therapists. All mothers were asked to rate the behavioral adjustment of the sibling using the Strength and Difficulties Questionnaire (SDQ: Goodman, 1997) . These ratings indicated evidence of lower levels of sibling adjustment difficulties on several of the SDQ domains in comparison to normative data.
Although these findings are encouraging, Hastings rightly urges a cautious interpretation, stating that on the basis of these data it would be premature to conclude that ABA is beneficial for siblings. Effect sizes were small and the normative comparison group was not matched to the study sample in terms of socio-economic status or the presence of a child with a disability in the family. In addition, only one measure of behavioral adjustment was gathered from the mothers, leaving the possibility that sibling adjustment findings may have been different if data from a broader range of measures had been gathered from other informants, including the siblings themselves. This is particularly important since parents' views on sibling adjustment may be affected by their own stress levels and by their perceptions of how successful the intervention is for the child with autism. The effects on siblings in the longer-term, following cessation of the intervention, are also currently unclear.
A second study which explored the experiences of siblings involved in ABA programs from the perspective of their parents was an interview study conducted by Grindle, Kovshoff, Hastings, and Remington (2009) . Mothers, and in many cases also fathers, in 27 ABA families with a child with autism and a typically developing sibling participated in interviews. These explored a number of areas including parents' perceptions of the practical benefits and difficulties associated with running the program and its impact on family life.
Over three quarters of parents reported benefits to the sibling, including the fact that the sibling enjoyed being involved in therapy sessions and benefited from learning about autism and successful ABA interaction techniques. Over half of the families reported that the relationship between the siblings had improved as a result of ABA, usually because siblings had become more able to play together. A number of parents also felt that their own relationship with the sibling had improved. While there were some negative effects reported (e.g. around a third of parents reported that the sibling felt that they received less attention and that there were fewer opportunities for outings), again this does suggest that ABA may, in some respects at least, be beneficial for siblings. As the authors note, though, the research did not aim to explore the relationships between variables such as intervention intensity and family outcome. Nor did it focus on the views of the siblings themselves. However, by exploring the perceptions of parents it provides an insight into the experiences of siblings in families using this intensive approach.
The present study aimed to test the hypothesis that home-based ABA programs for children with autism will have beneficial effects on siblings in terms of their psychosocial adjustment and relationship with the child with autism. Specifically, it explored the effects of ABA implementation on siblings both in families currently involved in ABA programs and in families who had used ABA in the past, but were no longer doing so. Data on sibling adjustment were gathered not only from the parents, but also from the siblings and their teachers. Previous research has shown that these different groups of respondents do sometimes differ in their perceptions on sibling adjustment (Cuskelly & Gunn, 2003; Fisman et al., 1996) , and it was therefore important to gather data from all three sources.
The ABA families were compared to a matched control group of families who also had a child on the autism spectrum but were not using any intensive interventions. Questionnaire data were gathered on a wider range of psychosocial domains than has previously been examined, including behavioral adjustment, sibling relationship quality, and self-concept. In order to explain any variation in levels of sibling adjustment across the families, the study also sought to explore the extent to which psychological and ABA intervention variables were predictive of sibling adjustment during and following intervention use.
Method

Participants
One hundred and thirty-two families with a child on the autism spectrum and a typically developing sibling aged 4-16 years participated in this study. Of the 132 families, 45 were currently using ABA ('ABA group'), 26 had used ABA in the past but were no longer doing so ('Post-ABA group'), and 61 control families were not currently using any intensive home-based intervention, nor had done so in the past (although some were using short-term, or non-intensive interventions, such as speech and language therapy). One parent per family completed a questionnaire pack (see below) in relation to one typically developing sibling: either a 9-16 year old sibling if there was one in the family, or if not, the sibling closest in age to the child with autism. In families in which the typically developing sibling was 9-16 years, they were asked whether they would be willing to participate directly by completing a sibling questionnaire pack (typically developing siblings aged 4-8 years old did not participate directly). If both the sibling and the parent agreed, the sibling's class teacher was also contacted and asked to complete a short questionnaire.
Groups were matched on the basis of parent questionnaire data on demographics and on severity of the child's autism, as measured by the Gilliam Autism Ratings Scale (GARS: Gilliam, 1995) . From the 61 control families a sub-sample of 45 was matched to the ABA group ('ABA control group') and a sub-sample of 26 was matched to the Post-ABA group ('Post-ABA control group'). As Table 1 shows, groups were closely matched on a wide range of child/family demographic variables. In order to achieve this, there was some overlap between the two control groups, and 23 families served as both ABA and as Post-ABA controls.
[ Table 1 about here]
Group matching ABA and ABA control groups. Demographic information on these two groups is given in Table 1 . In both groups the majority of parental respondents were mothers (N = 41 (91%) and 43 (96%) out of 45 respectively). In both groups 43 respondents were white British, 1 was Asian or Asian British and 1 was mixed/other ethnicity. In the ABA control group, one family reported on half-siblings and another reported on adopted siblings; in all other families parents reported on full biological siblings. There were no significant group differences in any of the demographic characteristics listed in Table 1 , with the exception of school attendance. Of the children with autism who attended school, those in the ABA group were significantly more likely than those in the control group to attend on a part-, rather than a full-time basis ( 2 (1) = 25.30, p < .001).
Forty-four siblings (22 from each group) were old enough to complete questionnaires themselves. The mean age of these siblings was 11.25 (SD = 1.42) years in the ABA group and 12.08 (SD = 1.92) years in the Control group. These sibling groups did not differ significantly in terms of: the age and autism quotient of the child with autism, the presence of intellectual disabilities in the child with autism, or the age and gender of the typically developing sibling. In the remaining 46 families (23 from each group), siblings were not old enough to directly complete questionnaires (4.00 -8.92 years), but parent and teacher measures were completed.
Teachers for 70% of the siblings (ABA = 30; Control = 33) completed questionnaire measures (see below). The remaining teachers were either non-respondents or were not sent the questionnaire at the request of the family. Families for whom teacher data were provided did not differ from families for whom such data were not provided in terms of: the age and autism quotient of the child with autism, the presence of intellectual disabilities in the child with autism, or the gender of the typically developing sibling. However, siblings were significantly younger in families for whom teacher data were provided (t(88) = 2.94, p = .004). This perhaps was partly because teenage siblings were somewhat less keen for their teachers to be involved (indicated during initial phonecalls to participating families), and partly because the secondary school return-rate was lower than that of primary schools.
Comparison of the ABA and the Control families with a linked teacher participant revealed no significant between-group differences in any of the demographic variables listed above, with the exception that the autism quotient of the child with autism was higher in the Control families (t(61) = -2.50, p = .015).
Respondents completed a demographic questionnaire (see below). For the ABA families this included questions about their intervention. Table 2 provides characteristics of intervention use in the 45 ABA families. This shows that the families were using ABA for a mean of around 21 hours per week, with most employing additional therapists.
[ Table 2 about here]
Post-ABA and Post-ABA control group. Again, the majority of parental respondents in these groups were mothers (N = 24 (92%) and 25 (96%) out of 26 respectively). In the Post-ABA group 24 respondents were white British, 1 was Asian or Asian British and data were missing for 1 respondent. In the post-ABA control group all respondents were white British.
Parents reported on full biological siblings in all cases. There were no significant group differences in any of the demographic characteristics listed in Table 1 .
Fourteen siblings from each group were old enough to complete questionnaires themselves. Due to the small numbers, these data were not separately analyzed. However, they were included in whole group level analysis exploring the differences between sibling, parent and teacher responses (see Results).
Teachers for 65% of the siblings (Post-ABA = 17; Control = 17) completed questionnaire measures. Families for whom teacher data were provided did not differ from families for whom such data were not provided in terms of: the age and autism quotient of the child with autism, the presence of intellectual disabilities in the child with autism, or the gender of the typically developing sibling. However, siblings were significantly younger in families for whom teacher data were obtained (t(50) = 3.59, p = .001). Comparison of the Post-ABA and the Control families with a teacher participant revealed no significant between-group differences in any of the demographic variables listed above.
Information on intervention use was available for 22 of the 26 post-ABA families.
These families had used ABA for a median of 31.50 months (range from 9 -96) with a median intensity of 28.50 hours per week (7 -40). The median age of the children with autism at outset was 3.08 years (1.58 -5.00) and of siblings was 4.92 years (0.5 -7.33). The median time since the intervention had last been used was 18 months (1 -72). Initial phonecalls to participating families indicated that due to the length of time since intervention use, and the fluctuations in use over the course of the program, parents in the post-ABA group inevitably found it more difficult than the ABA group to recall and provide precise figures relating to intervention information.
Measures
Parents were asked to complete six measures covering family demographics, severity of their child's autism, level of parenting stress, family support networks, sibling behavioral adjustment, sibling relationship quality and, for the ABA group, an additional measure of the perceived impact of ABA intervention involvement on the family. Siblings were asked to complete four measures covering behavioral adjustment, sibling relationship quality, social support, plus, for the ABA group, an additional measure of intervention impact. Teachers were asked to complete one measure, a sibling behavioral adjustment questionnaire.
Measures completed by all participants (parents, siblings aged 9-16 years, and teachers):
Bailey, 1998). The SDQ is a 25-item behavioral screening questionnaire covering five domains: conduct problems, emotional symptoms, hyperactivity, peer relationships and prosocial behavior. Each item is rated on a 3-point scale according to how true it is of the child.
In addition to individual domain scores, all domains with the exception of the last one can be summed to produce a Total Difficulties score. The parent, teacher and self-report forms contain the same 25 items and all three forms correlate well with other established measures of child behavioral adjustment (Goodman, 1997; Goodman & Scott, 1999; Muris, Meesters, Eijkelenboom & Vincken, 2004) . Reported alpha coefficients for the parent, teacher and selfreport forms for the Total Difficulties scale are 0.80 or above and for the Prosocial behavior domain are 0.65 or above (Goodman, 2001) . Although the self-report form was originally designed for 11-16 year olds, it has been used with children as young as 8 years; internal reliability is somewhat lower for younger children, but most other psychometric properties are comparable to those obtained with older children (Muris et al., 2004) .
Measures completed by parents and 9-16 year old siblings:
Sibling Inventory of Behavior (SIB: Schaefer & Edgerton, 1981) . This 28-item scale was developed for use with families in which there is a child with a disability. It was used to provide a measure of parents' and siblings' perceptions of the sibling relationship quality, by examining the behavior of the typically developing sibling towards the child with autism.
Specific behaviors are rated in terms of frequency of occurrence, from one (never) to five (always). Items are broken into four subscales: involvement (7 items), empathy (6 items), unkindness (9 items), and avoidance (6 items). Alpha coefficients of between 0.77 and 0.85 have been reported for a parent version of this scale, and 0.74 to 0.84 for a child version (Cuskelly & Gunn, 2003) .
Intervention impact questionnaire. (completed by the ABA group only). This 11-item questionnaire, designed for the present study, examined parents' and siblings' perceptions of their current family situation in comparison with their life prior to the ABA program. There was a specific focus on the potential impact on the typically developing sibling. In the parentversion, parents are asked to rate items such as 'you go out places as a family' on a 5-point scale, from one (much less since beginning ABA) to five (much more since beginning ABA).
Other than slight differences in wording, the child version is identical to the parent version of the scale, with the exception that a question on the financial impact on the family is omitted from the child version (see Table 6 for a full list of items).
Measures completed by parents only:
Demographic questionnaire. This included questions on: the specific diagnosis of the child with autism; family composition; parental ethnicity, education and employment; household income; and use of any interventions with the child with autism.
Gilliam Autism Rating Scale (GARS: Gilliam, 1995) . The 56-item GARS is a behavioral checklist designed to determine the presence and severity of autism in children and young people aged 3-22 years. It comprises three 14-item subscales (stereotypical behavior, communication and social interaction) in which behaviors are rated from zero (never observed) to three (frequently observed). An additional 14-item, dichotomouslyscored subscale focuses on early developmental disturbances. Standard scores from all four subtests are summed and then converted to an Autism Quotient (M = 100, SD = 15), with higher scores indicating increased likelihood of autism: an Autism Quotient of 90 or above suggests that the person is "probably autistic" (Gilliam, 1995) . The measure has a reported alpha coefficient of 0.96 (Gilliam, 1995) . In the present study, a very wide range of GARS scores were found (see Table 1 ), with the lowest scores indicative of a very low severity/probability of autism. However, the sensitivity of the GARS has previously been questioned, and the use of a lower cut-off score suggested (Lecavalier, 2005; South et al. 2002) . It was included in this study as a measure of symptom severity, and to allow group matching, as opposed to a diagnostic measure. All diagnoses of autism were confirmed with parents. The mean GARS scores for the children with autism in the present study are similar to those reported in previous studies in which this measure has been used (e.g. South et al. 2002) .
Parenting Stress Index Short Form (PSI: Abidin, 1995) . The 36-item PSI is a measure of the stress associated specifically with the role of parenting. It comprises three 12-item scales (parental distress, parent-child dysfunctional interaction and difficult child), which, in the main, consist of statements that are rated on a 5-point scale from 'strongly agree' to 'strongly disagree'. Responses are summed to produce a total score, an indication of overall parenting stress. This has a reported alpha coefficient of 0.91 (Abidin, 1995) .
Family Support Scale (Dunst, Jenkins & Trivette, 1984; Dunst, Trivette & Hamby, 1994) . This 18-item scale is designed to measure the perceived availability and helpfulness of a range of sources of support during the previous 3-6 months. Each item is rated as either 'not available' or on a scale from one (not helpful at all) to five (extremely helpful). A 'perceived helpfulness of available support' total mean score is calculated by adding ratings of all items and then dividing by the number of sources of support available. The total scale has an alpha coefficient of 0.79 (Dunst et al., 1994) . On the basis of McConachie and Waring's (1997) scoring procedure for this measure, items were also broken into two subscales: formal support (4 items, e.g. social services, health care professionals) and informal support (14 items, e.g. family, friends, and social groups).
Measures completed by 9-16 year old siblings only:
Piers-Harris Children's Self-Concept Scale 2 nd ed. (Piers & Herzberg, 2002) . This 60item self-report questionnaire measures how children describe and evaluate their own behavior and attributes. Items are rated as true or false, with these contributing to six domain scores (behavioral adjustment, intellectual and school status, physical appearance and attributes, freedom from anxiety, popularity, and happiness and satisfaction). Scores are also summed to produce a total self-concept score, with higher scores indicating higher levels of self-concept. Piers and Herzberg (2002) reported an alpha coefficient of 0.91 for the total scale.
Social Support Scale for Children (Harter, 1985) . This 24-item self-report scale was designed to measure children's perceptions of social support received from four sources: parents, teachers, classmates and close friends. Each of the four subscales contains six items, with subscale scores ranging from 6 to 24 and total score from 24 to 96; higher scores indicate higher levels of perceived support. Reported alpha coefficients for the subscales range from 0.72 to 0.88 (Harter, 1985) .
Procedure
ABA and control families were recruited through 12 local and national autism support organizations, both general and ABA-specific. Ten of these organizations sent project information and consent packs out to their members, a further two included information about the research in their newsletters. Altogether around 1200 project packs were sent out.
Packs were often sent to families on generic mailing lists, and many would have been received by families who did not meet the study inclusion criteria (at least one child in the family on the autism spectrum, and at least one typically developing sibling aged 4 -16 years). An accurate response rate cannot, therefore, be calculated. After parental and child consent were received (via mail in a postage-paid envelope supplied with the consent forms), families were phoned and parents asked basic demographic information to ensure that the family met study inclusion criteria.
Questionnaire packs were then posted separately to parents and to participating siblings. Parents were encouraged to look through the sibling pack with their child when it first arrived to ensure that the child understood the instructions, but were then asked to allow the sibling to complete and return the pack independently. Siblings were also encouraged to phone the researcher if they had any queries about completion of the questionnaires.
Following the return of the questionnaire packs, participants were sent a letter (with a gift token for the sibling of £5/approx 8 USD) thanking them for their participation. Where family consent to contact the siblings' school was given, an information sheet about the research was sent to the head teacher who was then asked to pass a questionnaire pack on to the class teacher, if they wished to participate. Given the potentially sensitive nature of the research, teachers were asked to regard the questionnaires as confidential.
Results
ABA and ABA Control Group
Sibling adjustment. To assess whether sibling behavioral adjustment in the ABA group differed from that of the ABA control group, SDQ data from the groups were compared using a series of t-tests (Table 3) . No significant group differences were found in the parent, sibling or teacher data, either in total score or in any of the domain scores (corrections for multiple comparisons were not applied as results were non-significant). Analysis of the parent data showed that the proportion of the ABA and ABA control group with scores in the "abnormal" range (11% and 9% respectively) was very similar to the proportion of 10% found in community samples (Goodman, 1997) .
[ Table 3 about here]
To assess whether perceptions of sibling relationship quality in the ABA group differed from that in the ABA control group, SIB data from the groups were then compared using ttests (Table 4) . Again, this revealed no significant group differences in either the parent or the sibling data on any of the domains: empathy, involvement, unkindness or avoidance. ABA parents did rate siblings as showing slightly more kindness towards the child with autism than did control group parents, but this did not reach significance (t(88) = -1.76, p = .08).
[ Table 4 about here]
Finally, to assess whether sibling self-concept in the ABA group differed from that in the ABA control group, Piers-Harris Self-Concept Scale data were compared using t-tests.
Mean self-concept scores were similar in the ABA group and in the ABA control group (M = 54.23, SD = 10.81 and M = 51.14, SD = 10.46 respectively). This difference was nonsignificant, as were group differences in all domain scores. An identical proportion of each group (91%) had total self-concept scores in the average to high ranges (Piers & Herzberg, 2002) .
Parenting stress and social support measures. Table 5 shows the parenting stress and social support scores for the ABA and ABA control group. Total parenting stress scores (PSI) were slightly lower in the ABA group than in the ABA control group, but not significantly so. In terms of social support, analysis of the Family Support Scale, using a series of t-tests with a Bonferroni correction of p < .01, revealed that parents in the ABA group had significantly more sources of formal support available to them than the ABA control group (t(88) = 4.02, p < .001). However, there were no significant group differences in terms of the perceived helpfulness of the formal or informal social support available. Analysis of the Social Support Scale for Children completed by the siblings likewise revealed no group differences in perceived social support available from parents, teachers, classmates and close friends, with perceived levels of total support high in both groups (ABA: M = 79.68, SD = 10.82; ABA controls: M = 80.05, SD = 10.15).
[ Table 5 about here] Intervention impact questionnaire. Table 6 shows ABA group parent and sibling data on the intervention impact questionnaire. One-sample t-tests with a Bonferroni correction of p < .005 were used to assess whether parents reported significant changes in family life since the intervention had begun (i.e. parent scores for each item were compared to a 'no change' score of 3). ABA parents reported significant decreases in the amount of time available for the siblings to spend together, significant decreases in the amount of negative interaction between the siblings, and significant decreases in the finances available to spend on the family, aside from the child with autism. Parents reported significant increases in positive interactions between siblings and significant increases in the number of visitors to the house in connection with the child with autism. No significant changes were reported in any of the other items. A set of one-sample t-tests with a Bonferroni correction of p < .005 were also used to assess whether siblings reported significant changes in family life since the intervention had begun. Siblings reported significant increases in positive interactions with their siblings and significant increases in number of visitors to the house since the ABA program had begun. No other significant changes were reported in any of the other items, although the sibling-reported increase in the time available for them to spend with the child with autism and the reported decrease in negative sibling interactions (both p < .05) approached the significance level set.
Parent and sibling data were then compared using paired t-tests with a Bonferroni correction of p < .005, including only families in which both the parent and child had completed the intervention impact scale. No significant differences were found between the views of parents and those of siblings on the impact of intervention. However, a number of comparisons neared the significance level set: parents perceived a decrease and siblings an increase in the time available for the sibling to spend with the child with autism since beginning ABA (t(19) = -2.50, p = .022); views on negative sibling interaction also diverged somewhat, with parents perceiving somewhat more of a decrease in this than siblings (t(18) = -2.17, p = .044); the number of visitors to the house was also an issue where views differed somewhat, with parents perceiving more of an increase in this than siblings (t(19) = 2.60, p = .018).
[ Table 6 about here]
Relationships between sibling adjustment, ABA intervention variables, parenting stress
and social support in the ABA group. To explore whether there were any significant relationships between sibling adjustment levels (parent, sibling and teacher SDQ total difficulties and pro-social behavior scores, parent and sibling SIB domain scores, and Piers-Harris total self concept score) and ABA intervention variables (duration, hours per week, mother's hours per week, number of therapists, therapist hours per week, age of child and sibling at outset of intervention, and perceived efficacy), a series of bivariate correlations were conducted within the ABA group. Due to the large number of analyses conducted, a minimum significance level of p < .01 was employed, to minimize the possibility of false positive results. No significant correlations were found, although there was a trend for siblings to rate themselves as higher on SDQ pro-social behavior when there were more therapists working on the ABA intervention (r(22) = 0.43, p = .043). There was also a trend for teachers to rate siblings as higher on total difficulties when they came from families who had been using their ABA intervention for a shorter length of time (r(29) = -0.37, p = .046).
To explore whether there was any relationship between sibling adjustment levels and parenting stress (PSI), bivariate correlations were conducted in the ABA group, again with minimum significance levels set at p < .01. This revealed no significant correlations. Supplementary analysis showed that parents who perceived their ABA program to be more effective reported lower levels of parenting stress (r(45) = -0.429, p = .003).
Parental social support was related to sibling adjustment in the ABA group. The higher the perceived helpfulness of formal support received by parents, the lower the sibling's selfreported SDQ total difficulties score (r(22) = -0.54, p = .01). Likewise, the higher the perceived helpfulness of the informal support received by parents, the lower the sibling's self-reported SIB unkindness domain score (r (22)= -0.58, p = .004) and the lower the parentreported SDQ total difficulties score (r (22) = -0.42, p = .004). Social support received by siblings was also related to adjustment: siblings who reported higher levels of social support had higher levels of self-concept (r(22) = 0.57, p = .006). Similar associations between child social support and self-concept were also found in the ABA control group, although significant associations between parent social support and sibling adjustment did not emerge in this group.
Further exploratory analysis also showed that while autism severity in the child with autism (GARS measure) was related to parental stress levels in the ABA group (r(45) = 0.60, p < .001), this was not the case in the control group (r(45) = 0.26, ns). Nor was it related to sibling behavioral adjustment, self-concept or relationship quality in either of the groups.
Post-ABA and Post-ABA Control Groups
Sibling adjustment. Longer-term effects of ABA family involvement were assessed by comparison of the parent data for the post-ABA and post-ABA control groups (Table 7) .
Firstly, parent SDQ data were compared using a series of t-tests. The mean total difficulties scores in the post-ABA group and the post-ABA control group were not significantly different. This was also the case with the domain scores and the mean pro-social behavior scores. Analysis of teacher SDQ data also revealed no significant group differences.
To assess whether sibling relationship quality in the post-ABA group differed from that in the post-ABA control group, parent SIB data was then compared using t-tests. Again, this revealed no significant group differences for any of the domains.
Parenting stress measure. Total parenting stress scores (PSI) in the post-ABA group and the post-ABA control group did not significantly differ (Table 7) .
[ Table 7 about here]
Relationships between sibling adjustment and ABA intervention variables in the post-
ABA group. To explore whether there were any significant relationships between sibling adjustment levels (parent SDQ total difficulties and pro-social behavior scores, and parent SIB domain scores) and ABA intervention variables (duration, average intensity, time since intervention last used and age of child and sibling at outset of intervention), a series of bivariate correlations were conducted in the post-ABA group (based on the 22 respondents for whom these data were available), with significance levels again set at p = .01. No significant relationships were found, with the exception that the older the child with autism had been at the outset of therapy, the higher the parent-reported SDQ total difficulties score for the sibling (r(21) = 0.62, p = .003).
Comparison of Parent, Sibling and Teacher Data
To explore the extent to which parents, siblings and teachers had similar perceptions of sibling adjustment, a series of one-way ANOVAs with a Bonferroni correction of p < .008 were used to compare SDQ data from these three sources. Given the lack of differences found between the groups, data were collapsed for this analysis, which included only families for whom parent, sibling and teacher data were available (n = 38). This included some sibling data from the post-ABA and post-ABA control families not previously analysed. These analyses showed significant group differences in the conduct problems domain (F(2,111) = 5.45, p = .006,  p 2 = .089) and in the hyperactivity domain (F(2,111) = 5.93, p = .004,  p 2 = .097). Teachers rated siblings as significantly lower on conduct problems than the siblings themselves did (M = 0.63, SD = 1.46 and M = 1.74, SD = 1.37 respectively), although teacher and sibling ratings did not differ significantly from those of parents (M = 1.34, SD = 1.60). Teachers rated siblings as significantly lower on the hyperactivity domain than their parents did (M = 2.18, SD = 2.77 and M = 3.68, SD = 2.83 respectively), with these ratings in turn significantly lower than the siblings' own ratings of their behavior in this area (M = 4.16, SD = 2.18).
To compare perceptions of sibling relationship quality, the parent and sibling SIB data were also compared using a series of t-tests with a Bonferroni correction of p < .01, again with group data collapsed, and including all cases where both parent and sibling data were available (N = 70). This revealed no significant differences, although siblings did rate themselves as somewhat higher on empathy than did the parents (t(138) = -2.35, p = .02).
Discussion
The present study is part of a small but growing body of literature on the family-wide impact of interventions for autism. It was hypothesized that ABA involvement for children with autism would have a beneficial effect on their siblings in terms of their psychosocial adjustment and their relationship with the child with autism. This hypothesis was not strongly supported, with information gathered from the parents, the siblings and their teachers indicating that the ABA group siblings did not obtain significantly higher scores in comparison to the control group siblings on measures of behavioral adjustment, self-concept or the quality of their relationship with the child with autism. However, some support for the hypothesis came from the findings from the study-specific intervention impact questionnaire, which revealed significant parent-and sibling-reported increases in positive interactions between the sibling and the child with autism, and significant parent-reported decreases in negative interactions between them since the outset of the intervention. When taking a longer-term view of the impact of intervention involvement on siblings in families who had previously used ABA, but were no longer doing so, findings again showed no significant benefits to siblings in terms of behavioral adjustment and sibling relationship quality.
It is perhaps surprising that the ABA intervention for the children with autism did not translate into substantial benefits for the siblings, particularly when parents on the whole perceived it to be an effective approach for their child: it might have been expected that any improvements in the symptomatology of the child with autism associated with the intervention, would have resulted in more positive interactions within the family, in turn leading to an improved relationship with the sibling. However, it is important to note that, while there were relatively few (albeit perhaps important) significant benefits for the typically developing siblings, there were no significant detrimental effects for their adjustment or sibling relationships either. This was the case both during and following the families' involvement in ABA intervention. The difficulties that were reported by parents (less time for siblings to spend together, decreases in finances available to spend on the family) were not unexpected, and did not have any demonstrable impact on sibling adjustment. In addition, parents and siblings reported no change in the amount of time mothers and fathers had available to spend with the typically developing siblings, the opportunities for family outings, or the time available for siblings to spend with friends since the outset of intervention. These findings are encouraging, in providing no evidence that the use of ABA by families was detrimental for siblings. Overall, the picture that emerged was of a largely neutral effect on siblings' lives. These findings are very much in line with the few previous studies in this field (Grindle et al., 2009; Hastings 2003b) : these also reported an overall picture of mixed or neutral sibling outcomes, but included some positive outcomes for siblings from the parents' perspective. It also builds on these studies by confirming that this picture also holds when the sibling and teachers' perspectives are included.
There are a number of possible explanations for the lack of support for the hypothesis and for these predominantly neutral findings. Firstly, it may be that any potential ABAspecific benefits to the siblings resulting from family ABA involvement are balanced by drawbacks, non-specific to ABA (such as the financial stress associated with all kinds of intervention) to produce a neutral effect overall. Certainly, parents did report both family benefits (e.g. increases in positive sibling interactions) and difficulties (e.g. impact on family finances). This echoes previous research into families using home-based interventions which has reported drawbacks such as disruption to family life, a loss of privacy associated with the use of therapists, and concerns over finances in addition to benefits such as social support from therapists (Grindle et al., 2009; Hastings & Johnson, 2001; Johnson & Hastings, 2002; Williams & Wishart, 2003) . It is possible that some of these benefits and drawbacks continue beyond the cessation of the intervention, resulting in neutral outcomes for siblings in families no longer using the program.
Secondly, it may be the case that the ABA siblings in this study were relatively well adjusted, with good sibling relationships, prior to the family's intervention involvement, and it would therefore be unrealistic to expect significant improvements as a result of ABA.
Indeed, developmental difficulties in the child with autism prior to intervention may have presented no barrier to the development of a warm and loving sibling relationship. Although sibling adjustment was not measured prior to intervention use in the present study, it was found that siblings' behavioral adjustment scores during the intervention were similar to those found in community samples, and that a large proportion of siblings had self-concept scores in the average to high range. This does seem to fit with the body of research showing that siblings of children with autism are well adjusted on the whole (e.g. Kaminsky & Dewey, 2002; Pilowsky et al., 2004) . Under these circumstances, neutral effects may be expected.
Thirdly, it could be the case that family ABA involvement is beneficial for some siblings, but detrimental for others, and that this individual variation combined to produce an overall picture of neutral effects in the present study. Certainly there was much variation in sibling scores on the various measures. For families considering using this approach it will be important to find better ways of identifying which siblings are likely to cope well and which are likely to experience difficulties during intervention use. As the correlation analysis from the present study shows, such predictions may be difficult to make, as outcome does not seem to relate to patterns of intervention use in any obvious ways. Families naturally wish to implement their intervention to best suit the needs of the whole family (e.g. Williams, 2006) , though, so it is important to continue to try to identify factors which contribute to the best outcomes for siblings. The present study shows that one such factor is social support for siblings, and having this in place prior to the outset of intervention may aid sibling adjustment.
Finally, it could also be the case that these findings relate to the particular sample of families who participated in this research. The majority of siblings in this study were older than the child with autism, the children with autism had GARS scores indicative of a relatively low severity of autism overall, and families had already been using ABA for around 3 years, with an intensity of around 20 hours per week, and with additional therapists providing the majority of these hours. The possibility of less positive findings with younger siblings and with families just beginning the intervention and using it more intensively cannot be ruled out (although it is notable that the present study found no correlation between sibling adjustment and either duration or intensity of use). In addition, it cannot necessarily be concluded that ABA use has no impact at all on siblings, as it is possible that there are more subtle benefits and difficulties that were not picked up by the standardized measures used here.
Findings also showed that parenting stress was no greater in families using ABA than in control families, an encouraging finding given that parenting stress has the potential to influence not only family functioning, but also the effectiveness of interventions for the child with autism (Hastings & Symes, 2002; Osborne, McHugh, Saunders, & Reed, 2008) . Parental stress levels were associated with perceived intervention efficacy, something that has also been reported in previous research (Hastings & Johnson, 2001) . However no relationship was found between parenting stress and levels of sibling adjustment. This was surprising given that previous studies have reported an association between parent and sibling well-being in families of children with pervasive developmental disorder (e.g. Fisman et al., 2000) . Within the present study there were also few relationships found overall between sibling adjustment levels and ABA intervention variables. This was also found to be the case in previous research into sibling adjustment to ABA (Hastings, 2003b) . The lack of significant relationships in the present study may relate partly to the fact that many of the siblings in this study were teenagers. Adolescents tend to spend less time with their parents and more time away from the home with friends (Smentana, Campione-Barr, & Metzger, 2006) . Such patterns of socializing may have provided participants from the present study with valuable social support, as well as resulting in them being less affected than a younger sample would have been by variations in parenting stress and intervention use. The lack of significant relationships might also relate to the fact that the siblings completed the measures themselves, preventing any spurious findings of relations between parenting stress and sibling adjustment as a result of the mother completing both measures.
Social support for siblings was found to be of clear importance, and in both the ABA and the control group it was positively associated with self-concept. Although there has been much variation in sibling research findings to date, social support has consistently been shown to be beneficial (Hastings, 2003b; Rivers & Stoneman, 2003) . There is now a need to better understand the processes by which this operates, in particular why some siblings are better able to access and benefit from social support than others, and how social support enables siblings to adapt effectively to life with a child with autism in the family.
There were differences in the way in which the ABA and control families used social support. ABA parents had access to a significantly greater number of sources of formal social support than the control group, and parental social support was related to better sibling adjustment in the ABA group, but this was not the case in the control group. These findings suggest that ABA families use somewhat different strategies than other families to manage life with a child with autism. This supports previous research showing that mothers of children with autism who plan to use ABA have different coping styles to mothers of older children with autism not involved in intensive intervention (Hastings et al., 2005) . The extent to which the social support and coping strategies adopted by parents then influences those adopted by siblings is unclear, though, in ABA families specifically and in families with children with autism more broadly. To date very few studies have explored sibling coping strategies (Roeyers & Mycke, 1995; Ross & Cuskelly, 2006; Seltzer, Orsmond, & Esbensen, 2009 ), but these may be an important component in understanding variability in sibling adjustment and in finding ways to improve adjustment in those siblings who do experience difficulties (Cuskelly, 1999) .
One of the strengths of the present study was that information was gathered from three linked sources: siblings, parents and teachers. This minimizes the risk of unitary-rater bias, often associated with family research (Rivers & Stoneman, 2003) , and increases confidence in the findings. Comparison of responses showed that siblings perceived themselves significantly more negatively than did their parents or their teachers on two of the five SDQ domains. In terms of the quality of the relationship between the sibling and the child with autism, siblings and parents had similar views, although siblings did rate themselves as slightly higher on empathy than their parents did. Rivers and Stoneman (2003) reported similar findings on sibling relationships. They suggested that parents may be less aware of positive sibling interactions because it is the difficulties which come to their attention more often.
It is notable that parents in the ABA group had a somewhat more positive view of the sibling interactions following the use of ABA than the siblings themselves did. Although siblings did report improved interactions with the child with autism, it is possible that ABA may not be quite as beneficial in this area as parents believe, and may still be a source of concern for some siblings. Observational research focusing directly on the interactions between siblings before, during and after the implementation of ABA programs, would be of clear benefit here. Naturalistic research on sibling interactions in families with a child with autism has been conducted (e.g. Knott, Lewis & Williams, 2007) but little, if any, such research has been undertaken specifically with families using home-based interventions. Such work would be invaluable, particularly if linked to complementary information from the standardized measures that are more typically used in evaluation research. It would also allow for exploration of the extent to which siblings informally learn and implement the intervention techniques that their parents are using (see Grindle et al., 2009) , and the impact of this on sibling communication, interactions and relationship quality.
In the future, longitudinal research would be helpful in better understanding whether sibling adjustment varies over the course of intervention use. Although in the present study sibling adjustment was not found to relate directly to intervention duration or intensity, it may nevertheless fluctuate over time. For example, sibling adjustment may be more affected at the outset of intervention while the family adapts to new experiences and routines. Longitudinal research would also be helpful because it would enable matching of ABA and control families prior to the outset of intervention. This would mean that any changes in sibling adjustment resulting from improvements in the symptomatology or behavior of the child with autism would not be missed as a result of group-matching on these variables after the intervention had already been in use for some time. Although analysis in the present study suggested that sibling adjustment was not significantly associated with symptomatology of the child with autism, a longitudinal design would nevertheless allow further investigation of how the child with autism and the sibling develop over time, and how their development and adjustment are interlinked. It would also be helpful to include comparison groups of siblings from families using other types of intervention approach with their child with autism. This would mean that families considering intervention use would then be able to access information about the potential impact on siblings associated with different approaches.
There are a number of methodological points to bear in mind when considering the findings of the present study. As with any family research, parents suffering high levels of stress would be unlikely to have volunteered to participate in the study, and the 132 families who did participate may therefore not have been fully representative of all families with a child on the autism spectrum. It should also be noted that ABA parents and siblings were asked to compare their family situation during the intervention with that prior to the start of their ABA program. For some families this covered a period of three or more years, raising the possibility that changes during this period resulted from factors other than ABA use. In future research it would also be useful to gather information on intervention funding, as it is possible that family stress differs according to whether families self-fund and/or how difficult it is for them to source funding. Lastly, no measure of autism symptomatology was gathered in relation to the siblings themselves. Although siblings were excluded if they had a diagnosis on the autism spectrum, it is possible that some siblings in both the ABA and control groups had more subtle autistic symptoms (broader autism phenotype). Such genetic effects have been shown to be associated with sibling outcome, particularly in the presence of a high number of stressful life events .
A final point worth emphasizing is that the present study was not designed to evaluate the efficacy of ABA itself: the lack of significant effects found therefore has no implication for the existing evidence of the efficacy of this approach. Rather, this study used groups closely matched on a wide range of demographic variables to provide a detailed examination of sibling adjustment in families using ABA. The multi-informant responses showed that while ABA use did not have a strongly beneficial impact on the well-being of siblings neither did it have a detrimental effect. Both parents and siblings felt that interactions between the sibling and the child with autism had improved since the outset of intervention, whilst other factors, such as parental time with the siblings was unchanged. Findings from this study are therefore encouraging, and suggest that ABA intervention use, which may benefit the child with autism, will not necessarily cause sibling adjustment difficulties. Note: Items were rated on a 5-point Likert scale (1 = much less since beginning ABA; 2 = somewhat less; 3 = the same; 4 = somewhat more; 5 = much more). a N = 44 b N = 20. There were 22 siblings in the ABA group who were old enough (9 -16 years) to complete this measure, but two were too young when the ABA intervention began to remember the pre-ABA family situation. 
